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polarizatio n w o uldprovideindepende ntinfor m atio n withr ega rdto atm o sphe re
-surfa c e syste m
thaJI C a nl光 deduted fro m r adia n c e m e a s u re m e nts alon e. P O L D E Ro nA D E O S isfrst tri alto deriv e
Ea rthsyste mfrom spa c e,inpartic ula r, aero s olcha ra cteristicsov e rthe o c e a nm orepre cis ely･
Ther efore a comb ined u seofradian ce a ndpolarization willpro videinfo rm ation orl a e ro s ols a mong
others･ Wh e n welo okatapattern of polarizadon degree of F O L D E Roverthe o c e a n･ w e n otic ed
ne utralpoints thatc ould be 丘o mtheinter a ctio nofradiationbetw e e natm osphe re a nd o c e a n･
In thepolariz atio n c om mu nity, ther eis ali mited n umbe rofatm o spheric m e asur e m e nts ･ Fo r
e xample, b allo o nbo rn eobsr v ation of the atm o sphere w as u nde rtake nbyRa o etall(1)and De uz eet
al.(2), as wellasairc r aftobse rvatio n ofpolarizatio n ov e r clo ud cover(3)I Skylightm easu re ments
o nthe v es s elw er eperfor m ed byTakaya m a etal･(4)･T hese m easu rem e nts eithe r s c a ntheprincipal
pla n e or obse rve wi defieldofvie wbidim e n sio nal im agesinpolariz ed light These wouldprovi de
u s e伽l in fo m l atio nifthe atm o spheric c o nditons a rehoriz o ntallyho m oge n eou s･ Other wis e, these
ar e ra血ertedio u s sin cethepolarizatio ndepends upo nthedirection ofobs e rvation･
To under sta ndpola riz ationfe attJreS andvalidate POL D E Ron A D EO S, w ehavedeveloped
gro t md bas edspe ctro-polarim ete r and havetriedto a nalys edatatake nin v ario us atm ospheric and
s u rface c ondit o ns .
A rnultipurpo se鮎Idr adio m eter(M S R 7000)w a s m odified to m e a su rethedegre e ofpolariz atioTl
a ndr adian c eof the skylightatthe c orrespondingdirectio n. T he radio m et rc ove rsthe spectral
reg10n rangingfro m400rlm tOIOOOn m･ Thedete cto rsar epho t om ultiplie rin the regio nfro m 400n m
to800nm andsilico nin the regio nfro m 8 00n mtolOO On m. Itscan sspe ctralr a nge with ln m
inte rvals with 5n m h alf wi dth.
p
rheinstante n eo u sfieldofvie wis ±1degree . T he radio m et rw as
calibrated atthe Universityof A riz ona usingtheintegrate sphe re･The obse rvatio ndir e ctio nis set
m a n uallyto90degr eesBDm
■the s unin theprincipalplan e. It take s about a minuteto mea su re a
polarizedc o mpo n e nt. T husittakes about3 min ute sto m a n u allya cqulr e a S etOfpolariz ation
m e as urem eTltS. The av e rage valu e s of thr e e sets ofm ea surem ents w ere undertaken. Dark c urr ent
w as che cked freque ntly･ The m axim u mdispersionis about15digitalco unts at400to8 00n m
(m o stlyle ssthan5 digtalc o unt);itisIto2at800n mtol OOOn m . Meas u re me nts w ere u nde rtake n
overtheLnrlarLakein Ne v adafro m June22to28
,
1997･ Atm o spheric c o ndito nis cle a rinthe
m o mlng withoutclo ud. W e sim ulatethedata takerlfrom 7:13am to13:25pm o nJu n e24･ The
radia n c ehitsthepeak valu e at ar o u nd400nm a nd de cre a se s with in crea slngthe w a v el ngth,
e xhibitingsom edropsinthe region(from 410nm to550n m). The c orre sponding polarizatio n
degr e esto thes edrops a re ratherins ensitiv e. The r eforethes edr ops aredue totheFr aunhofe rlin e s･
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Polarizatio ndegre e sexhibitsc atte red valuesinthe w avelengthregionslo ngertha n750nm inthe
data ofe a rly m o ming(7:13,7:35and 8:00). How e v e r,it w a s c onv e rged withihthe sm allr egion
after wards･ Polariz atioTle xhibits r ather se n sitiv etothe atm o sphericparam eters s uch as water vapor,
oxyge nand a e ro s ols･ In the above w av ele ngthe reg10 n, a rl umbe rof w ate rvapor absorptio nba nds
e xis tThus w ate r v apor am ou ntmightbedec reas ed ora eros ol mightbe sm o othed o ut. A ve rtic al
profile ofthe se mixedga s e splay animportantr ole o npolariz atio nfe atures･ Notethat whe nthree
s ets ofpolariz ationdatatake n at7:I3w as c o mpared, higherpolariz ation of 爺r stdata setc o rre s-
pondstothatofsec o ndand third data set･ This ndicate sthatscatter ed valu e s c o uldn otbe noise.
Polariz atiorldegreein cr ea se swidlincr e a sing w av elengtha ndreache sm a xim um at5bon m, At7:35,
itis alittle ov er70 %･ An dthe nitde cre a se swith increasing W a v el ngth Itdecre ase ssharply
beyo nd 700n m･This ndicatesthat the optical thickne s ofthe ae ros lin the atm o sphere couldnot
de c r e ase with inc re asing w a v el ngth.
Fig･1 show so n e ofe xa mple of■observ atio n(radiance aTldpolarization degre¢)to angle of90
degre efro mthe su ninthe pn nclpalplan e･ Symbols,Ⅹ a nd o a re sim ulatio nat the c ore spo nding
P O L D E Rpolarizatio ncha nnels,443n m,670nm arld865n m. They ar eae rosolopticalthickn es s e s,0
& 0.25(dust-like m odel). The s urfa c eis a sum edto beLa mbertia n. S Z A de no te solar ze nith
angle.T he radia n c eR exhibits w ellc o rre spo nde nc etothe m e asu rem entat670nm , butitislo we rat
865nm andhighe r at443n m. T hepolariz atio ndegr eeis alittlelo werthan the m e as u rem e ntat
443nm a nd 670n m
,
buthigher at865nm . Sim ulation e xhibitsthattherenectedr adianc e･ bythe
s mfa c eplaya nimportaJltrole, sin c ethe refle cta n c eis rathe rhigh(upto45 %ac占brdingto Dr.S_
Ts u chida)A To v alidatethe su rface refkctan ceprope rtie s, w eobs e rved the r efle ctedradiatiorl attw o
dir e ctio n s. Fig.2sho w sillu str atio n ofm e a s u re m e nts ofs u rfa c e ren ctiorlprope rtie s. Rba nd Rf
de n ote radia n c eto ba ckw a rd a nd for ward dire ctio n swith regardtothe s olardirection . The
c orre spo ndingpolarizat10 ndegre eisPba ndPf. The nadira ngle ofobse IVatiorlS Change switha
ch ange ofs olar z e nithangle.Fig.3sho w son eofe x arnple ofradia nc e a ndpolatiz ationdegre e. R b is
15- 20 % highe rtha nRf.T his reflectionpropertydiffers clearlythatof La mbertian･ n e reflected
radiationbytheLu n arlake e xhibitsli°epolariz atiorL.Itisle sstha n5 % forPfandpr a ctically zero
forPb.T hisis clo s eto La mbe r[ia n char acteristic s.
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Fig･2 showsillu stration ofm e as ure m e nts ofs u rfa c e renectionprope rtie sI R band Rf de
note
radia n ce tothebackw ard a nd fo rw ard dire ctio nswithregardto the solardire ctio n･ The n adir a ngle
ofobse rvations cha ngeswitha change ofs ola rz e nithaLlge･
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Fig.3show s o ne ofe x ample ofradia n ce andpolariz atio ndegre e･ Rb ishighe rthan Rf. The
reflectedradiatio nbythe Lurla rlake e xhibitslittlepolariz atiorl･
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